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The wide scientific and pol itical concern directed at the issue of world biological 
diversity arose from the dramatic and documented increase in loss of species associated 
with tropical deforestation in particular on rainforests in areas such as Brazil, Indonesia 
and tropical Africa. In the many recent workshops and discussions of biological diversity, 
the high diversity freshwater environments, such as Inshore waters and the deep part of 
the Lake, have received little attention. While contemporary species extinctions are rare 
or unreported in these environments, because of increasing habitat damage and loss, a 
major component of biological diversity is at crisis proportions along tropical Lakes in 
primarily third world nations. Population extinctions and subsequent loss of genetic 
diversity may also be epidemic. Ironically deforestation, the primary cause of loss of 
biological diversity on land, is also a leading cause of habitat destruction in shallow 
tropical Lakes through runoff of forest soils and nutrients. 
Three important elements that are involved in the maintenance of Lake Victoria 
biological diversity are (1) temporal and spatial patterns of disturbance, (2) temporal and 
spatial .patterns of resources, and (3) dispersal ability of taxa. In general diversity is 
maintained by small-scale biogenic disturbance and patchy supplies of food. Most 
scientists would agree that a change in the diversity of an ecosystem is the most sensitive 
measure of a change in that ecosystem. However, whether that measure of change is 
relevant to the particular ecosystems function that one might be interested in is a more 
problematic question. 
~divers ity
CONSERVATION PROBLEMS PECULIAR TO LAKE VICTORIA 
Biological diversity in Lake Victoria is differently distributed. Most Lake plant 
diversity is in plants of microscopic size, the populations of which are immense. The 
plants are not at risk at all because even the most catastropic pollution events are of 
constricted area compared with the size of Lake water masses. And diversity in the 
animals of the open Lake has a relationship to the Eltonian pyramids that is quite different 
to the relationships found on land. The diversity of free living open-Lake herbivores 
probably does not approach the relative diversity of small herbivores on land, because 
of the difficulty of partitioning the limited diversity of small plants on which 
is based. But a significant portion of the diversity of free living Lake herbivores is, unlike 
on land, size fractions susceptible to harvest. Harvest of animals only a few centimeters 
long or a few grams in weight is not only possible in Lake Victoria, but relatively easy. 
Animals high on the Eltonian pyramids in the Lake are likewise all easy to harvest. In 
principle, advancing technology puts most of the animal diversity of the open Lake at risk 
directly from harvest, a pattern quite different from the pattern of risks on land. 
A second portion of herbivore or primary carnivore diversity in Lake Victoria is 
provided by the planktonic larvae of benthic organisms. These are at risk from two 
processes: harvesting of the adult organisms and destruction of habitats of the adult 
organisms. Because the total habitat for many benthic animals is restricted to shoreline, 
they are particularly vulnerable both to harvest and to habitat destruction by reduction of 
water quality. 
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Conservation of biological diversity in Lake Victoria, therefore, imposes different 
tasks than does conservation of diversity on land. A large part of the task will involve 
direct control of the harvesting of fishes that have commercial value. This wi ll become 
ever more urgent as the technology of harvest improves. Experience of terrestrial 
conservationists of similar problems of control of commercially valuable fish stocks, 
though informative, is trivial compared with the scale of undertaking that will be necessary 
in Lake Victoria. 
WHO'S MINDING THE SORES OF LAKE VICTORIA? 
Freshwater biological diversity is threatened by habitat destruction, pollution and 
overexploitation. No legislation has been enacted which ameliorates certain of these 
threats, specifically seeking to preserve the variety of Lake Victoria life in its infinite 
combinations. 
It is recommended that the following laws be introduced and categorized into 
several subsets, each of which approaches environmental protection in a very different 
way: (1) Species protection, (2) Habitat protection, Land use controls, (4) Pollution 
controls, (5) Off-site conservation, and (6) Funding incentives. 
Direct predation (fishing) does threaten some of the Lake Victoria fishes, but 
pollution and destruction of habitat from land-based activities (dredging, waste disposal, 
etc) are a far greater threat to most species and ecosystems. Therefore, th is paper 
recommends that new legislation be enacted which will allow Lake Victoria authorities to 
nd
preserve Freshwater ecosystems through comprehensive/ holistic regulation of Freshwater 
and land-based activities. But until then, better coordination of legislation is 
recommended by linking land use with water quality and habitat protection would help 
reserve Freshwater environmental quality and diversity. 
PATTERN OF FISH REPRODUCTION AND DIVERSITY 
Lake Victoria form part of a highly diverse community. The question is "what 
historical event and/or environmental circumstances are responsible for or associated 
with the evolution of Freshwater fish species?" The solution must consider how natural 
selection affects (1) the composition of shore fish communities, and (2) biogeographic 
distributions. An important aspect of Freshwater fish life history is that the majority of 
species produce planktonic eggs and have pelagic larval phase of several weeks 
duration. Thus, a fundamental premise is that the numbers and diversity of fish species 
found on shallow water results, in large part, from the interaction of the (1) timing of 
reproduction , (2) duration of the pelagic larval and swimming ability, (3) the 
variable flow of water currents. 
Existing methods and proven technologies already provide the capability for 
estimating larva/lifetimes and relative swimming abilities (by means of otolith ring-counts 
,	 and anatomical analyses of the muscular-skeletal system). However, until now, it has not 
been possible to accurately qualify the temporal and spatial variability of fish reproduction. 
Existing methods involve intrusive sampling and do not adequately resolve variabi lity in 
time and space scales. 
There is need to carry out research to understand fish reproductive cycles in Lake 
Victoria to be able to define spawning locations. The protection and management of fish 
spawning grounds will be an important of that research . 
. WHAT TO CONSIDER 
1. Too few samples have been taken to allow for an estimate of Lake Victoria 
diversity (plants and animals) . A major obstacle to such an estimate is current lack 
of knowledge concerning the distribution of rare species. 
2. There are currently critical threats to Lake Victoria diversity in near-shore areas 
such papyrus swamps, wet land/ water interface. These habitats display the 
clearest, most obvious vulnerabil ities to biological impoverishment as a resu lt of 
human activities. 
3. Freshwater pollution including eutrophication and sedimentation from highlands 
runoff, may outweigh harvesting, habitat destruction, species introductions, 
atmospheric effects, and climate change as a threat to biological diversity in the 
Freshwater. 
4. Research concerning fish reproductive cycles and spawning patterns to enhance 
efforts to protect and manage key spawning grounds for fish. 
BENEFITS AND COSTS OF SPECIES PRESERVATION 
Preservation of species and biodiversity is directly re lated to protection of species 
habitat. Typically, policy makers have to decide whether to protect a particular species ' 
habitat or let a development project or industrial activities destroy that habitat. Regulatory 
agencies designate Freshwater sanctuary areas to protect species ' habitats. Preservation 
of Freshwater biodiversity is usually discussed for a group of species and their habitats, 
instead of focusing on one particular species. 
There are two questions I would like to discuss. First: what is the value of species 
and biodiversity. Secondly, how we should treat uncertainty of benefits from preserving 
species. I think benefits of preserving species should be measured from consumers ' 
valuation. Observation of fascinating species at aquariums, or from pictures are probably 
the most visible benefits. People may value the fact that numerous species exist and they 
are contributing to scientific discoveries. The benefits may be classified as direct benefits. 
Indirect benefits are difficult to measure. While consumers may not value species directly, 
they value tangible benefits derived from preserving species. Certain species may be 
crucial to sustain an ecosystem and keep desirable levels of environmental amenities 
valued by people, or they may contribute to discoveries of new medicine or biomedical 
technologies. The difficulty of measuring indirect benefits is to establish the .linkage 
between species and tangible products of environmental amenities values by consumers. 
Possible ecological risk from extinction of species has been widely discussed. 




genetic information which may become valuable later. Decisions about wh ich species 
should be preserved have to be made under uncertainty about their benefits. Some may 
prefer a risk neutral treatment. Other may advocate to minimize the worst possible 
outcome. Decisions should be made with the recognition of associated costs. Lower risk 
can be attained by keeping more species. However, the cost of doing so becomes 
higher. 
New information about benefits from species may be obtained by waiting and 
conducting more research. However, we still have to make decisions at a point of 
time with imperfect information. In this case, an attempt to collect the be "scientific guess" 
from researchers about possible benefits of preserving species may be worthwhile. This 
benefits information should be updated regularly as new researches are completed. 
It is important to recognized that preserving species and biodiversity is not free. 
If a particular development project is threatening a species' habitat, possible benefits 
provided by this project are in turn a part of the cost of keeping the habitat intact. 
Calculation of benefits is not easy. However: an attempt should be made for quar:tify ing 
costs and benefits of preserving species. a policy action affecting biodiversity should be 
- subject to a cost-benefit analysis with the understanding of the degree of uncertainty 
involved. 
Is Lake Victoria with 100 species more valuable than a terrestrial habitat with 10 
species? What is the "adequate" level of protection for a papyrus or fresh water 
s
sanctuary area? It seems to be necessary to compare costs and benefits of available 
policy options in order to' make objective decisions. 
Policy actions usually create tow groups of people : losers and winners. It rare 
a regulatory decision makes somebody better off without making anybody else worse off. 
Cost-benefits analysis criteria for deciding policy actions imply winners can compensate 
losers and we are still better off as a whole. It is not certain whether such compensation 
actually takes place. However, a cost-benefit analysis at least indicates whether a 
proposed regulation has a "potential" for overall welfare gain: 
QUESTIONS TO ASK ABOUT BIODIVERSITY OF LAKE VICTORIA: 
(i)	 What are the best parameters to be used for definition of ecosystems and 
ecological gradients (acceptance) that would best elucidate ecosystem properties 
relative to socio-economic activities of Lake Victoria? 
(ii) What is the distribution of rare species in Lake victoria? 
(iii) What is the value of biological diversity se as a resource (and as a distinct 
from the values of the individual elements of the biosphere)? 
(iv) What guidance can be provided by the results of scientific research for making 
choice in the conservation of biodiversity of Lake Victoria. 
(v)	 Is it possible to predict the effect of major human projects, such as the 
construction of the Mbita channel on the Lake Victoria fauna? What practical 
consequences are there in fisheries. 
(vi)	 What are the dangers of introducing species into Lake Victoria? How are species 
4 
introduced into new regions? Accident design? 
(vii)	 What is known are "rare" species in ecological communities in Lake Victori 
what role do they play? What proportion of species are "rare" relative to "common 
species? Do rare species make any difference? 
(viii) On what scale is Lake Victoria biological diversity being addressed: ie. the 
maintenance of evolutionary centers for the spin-off of future or the maintenance 
of contemporary freshwater communities? 
(ix)	 Are benthic Lake Victoria algae important to the freshwater system? What is the 
extent of their contribution to Lake economy compared to the contributions of the 
wetlands flora, and phytoplankton? 
(x)	 How much research is necessary to determine the conservation needs of 
freshwater areas before appropriate programmatic can be given to 
protect ecosystems? 
(xi) How successful has the Endangered species Act been in protecting Lake Victoria 
biological diversity - should new leg islation, specifically focusing on Lake Victoria 
species, be developed? 
(Xii) Where will the money for protecting species and habitat and for investing in 
sustainable forms of development in Lake Victoria come from? 
